Role of nucleotide sequences of loxP spacer region in Cre-mediated recombination.
The Cre recombinase mediates precise site-specific recombination between a pair of loxP sequences through an intermediate containing Holiday junction. The recombination junction in the loxP sequence is located within the asymmetric 8-nucleotide spacer region. To examine the role of each nucleotide sequence of the spacer region in the recombination process, we synthesized a complete set of 24 loxP spacer mutants with single-base substitutions and 30 loxP spacer mutants with double-base substitutions. Each synthesized loxP mutant was ligated at both ends of a linear DNA or to one end of a DNA-containing wild-type loxP at the other end and their recombination efficiencies were analyzed with an in vitro system. The sequence identity of the right two nucleotides and left four nucleotides in the central six bases of the spacer region was found to be essential for formation and resolution, respectively, of the intermediate product. Furthermore, even when homology was maintained, the recombination efficiencies were lower than that of wild-type loxP and varied among mutants. Based on this knowledge, we identified two loxP mutants with double-base substitutions, mutants 5171 and 2272, which recombine efficiently with an identical mutant but not with the other mutant or wild-type loxP.